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to  be a survey of the "state-of-the-art" of our knowledge of' space and 
defense econanic impacts. 
It is intended 
This working paper is a draft of a chapter for a volume an 
Defenlje Management, edited by Stephen Enke, to be published by 
Prentice Hall. 
The research w a s  supported by National ~eronautics and Space 
Administration Research Grant a&-342 to Washin@;ton. Mr.* X m e t h  Bapp 
assisted in the research. 
Introduction. . . . . . . 0 . . . . . . . . 0 . .  . 1 
saw Aggregate Cmparisons. . . . . . . . e , . . . 2 
Bodgetary&plicatians, . . . . . . . . . 5 
ThelndustrialBaseo . . . . . . . . . 9 
!be Industries Involved . . . , . . . , . . . . . 9 
Chaolging Manpawer Reqc2rements. . . . . . . . . 14 @ecid.%Z& Resources 8 0 e e 12 
Some Lang-Term Effects. . . . . . . . . . . . . . . 23 
~ ~ o n c a n i c  Constraints an Defense/Space spending. . . . 28 
Statist ical  Sources and Bibliography. . . . . . . . 34 
1. Measures of the Eccmunic Impact of Defense/ 
I 
2. Composition of Defense/Spsce menditures.  . . . . . . . . . .  7 
3. Defense C o n t r a c t  Awards by Industry. . . . . . . . . . . . . .  13 
4. Allocation of Defense Cantracts by Category and Region . . . .  16 
5.  Tabulation by Zype and Degree of Identified Xissilel 
Space Contribution. .................. 25 
FIGURES 
2. Geographic Importance of Defense/Space Activity. ....... 20 
National security expenditures--primarily the outlays of the 
Department of Defense (DOD) and the Ratlonal Aeronautics and Space Administration 
(lAASA)--exercise a llmited but often catalyt ic  role in the Mericau econany. 
Using generd or aggregate types of canparisms as a first approximation, 
It appears that defense and space spending is of marginal importance in the 
national econauy--such spending accounts for  less  than one-tenth of the 
Gross National Product and for a slightly lranaller portion of' the labor 
force. Ban a geographic point of view, most regims, states, and major 
metropolitan area8 are but slightly affected by the econanic impacts of 
these national security prograns; only a handful of such loca l i t i es  depend 
on these programs for as much as a third of their employment. 
A similar situatian prevails i n  the industrial eccmauy. Most large 
industry groupings-food, clothing, text i les ,  lmber, furniture, autambiles, 
m i n i n g ,  construction, machinery, retail and wholesale trade, and service 
establishments, among msny others--find the m i l i t a r y  market t o  be a relatively 
small me for them. Even among the biggest defense contractors--the can- 
panies receiving the largest amounts of contract wards fran DOD and USA-- 
the mJori ty look t o  civil ian markets fo r  the bulk of their sales. 
Nevertheless, because of the unusual nature of the ecananic resources 
devoted t o  defense and space prograna, they affect the American econcmgr in 
Several important ways.  The following is a sampling of these impacts: 
1. Defense/space programs u t i l i z e  a major share of the scient i f ic  
and engineering ta lent  i n  the thited States; t h i s  tremendous demand may have 
created more than a l i t t le of its own supply, and that fo r  the rest of the 
econany as w e l l .  
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2. Defense/space programs receive the great bulk of a l l  the goods and 
services purchased by the Federal Government; i n  creating t h i s  vast market 
f o r  private industry, these programs have also served as the instrument 
for  the expansion of the direct  role of the Federal Government i n  the 
American economy as a purchaser and consmer of' goods and services. 
3. Because of the specialized nature of' defense/spsce purchases- 
primarily high-technology weapon and space systems--a relatively few durable 
goods industries provide most of these needs. 
have becane the leading growth industries i n  the Nation and the regions i n  
which they cluster among the fastest  growing areas. 
In turn, these industries 
4. The expansion of defense/space programs also signifies that an 
increasing share of the national econcsny is independent of the level, or 
of changes i n  the level, of private consumption and investment; these 
governmental programs are independent of forces producing fluctuations i n  the 
private sector of the economy because they respcmd t o  a different set of 
demands . 
Sane s t a t i s t i c a l  perspectives m a y  be helpful  in understanding the 
nature of the role  that defense and space programs play in the national economy. 
Sane Aggregate Comparisons 
U n t i l  ccmparatively recently, expenditures fo r  national security w e r e  
a very minor factor i n  t o t a l  econmic activity. 
t o  1930, such outlays normally equaled less than one percent of the Gross 
National Product(GNP), except 'for the World W a r  I period. 
m i l i t a r y  O U t h y S  averaged 1.3 percent of GNP. World W a r  11, of course, 
raised security programs t o  what appesrs  t o  be a relatively permanent high 
level  i n  the American econcpny. Presently, purchase6 by the Department of 
I n  the half' century pr ior  
Ram 1931 t o  1939 
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Defense and NASA are $57 bi l l ion or 9.7 percent of the t o t a l  output of the 
Nation. !Be proportion w a s  even higher during World War I1 (peak of 48 
percent) and the Korean W a r  (peak of 12 percent). 
An alternative measure of the econcinic impact of defense/space 
act ivl ty  is the portion of the work force devoted t o  defense activit ies.  
Figures for  1963 reveal t ha t  6.7 million workers were in defense-related 
employment, representing 9.4 percent of t o t a l  United States employment. 
l i t t l e  over half'were employed d i r ec t ly  by the Federal Government, ei ther i n  
A 
the Armed Forces or  in  defense-related work in Federal agencies. The remainder 
were i n  defense-related employment i n  private industry, working for  prhe 
defense contractors, subcontractors or firms providing materials and services 
t o  contractors. 
B e  current level of military demand re f lec ts  an extended period of 
Cold War, interspersed by incidents leading t o  limited conflicts, such as 
Korea and Viet Nan, and temporary thaws end defense cutbacks, such as i n  1957-58 
and i n  1963-64. 
and in the countryss reaction t o  it, would cause another major sh i f t  from the 
An abrupt change in the nature of the external environment, 
present proportion of a l i t t l e  less  than one-tenth of the Nation's resources 
being devoted t o  armaments and related security programs. (See Table 1) 
Clearly, the level and composition of national security demands are relatively 
independent of influences i n  the private econcany. Defense and space spending 
does not regularly act  as a stabil izer t o  counter swings i n  private consumption 
or investment, b u t  neither does it necessarily move in paral le l  t o  accentuate 
such destabilizing swings in the private economy. 
The impact of defense and space spending on the economy depends on 
many factors other than the level and r a t e  of change of such spending. 
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Table 1 
MEASURES OF TEIE ECONOMIC IMPACT OF DEFENSE/SPACE PROGRAMS 
DATA FOR 1963 
GIVP Cmparisons (dollar amounts i n  bil l ions) 
Gross Mational Product 
Purchases of goods and services for  
National Defense 
N a t i o n a l  Defense as percent of GlQ 
mployment ~csnparisons (in millions) 
Total U.S. employment 
Estimated defense-related employment 
Defense employment as percent of t o t a l  
Source: U.S.  Departments of Cunmerce and Labor. 
$585 1 
$ 56.7 
9-75 
71.5 
6.7 
9.4$ 
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Heavy reliance on defici t  financing during World W a r  11, in contrast t o  the 
tax financing of the Korean W a r ,  produced different results on consumer incame 
and spending and, hence, different econmic stabil ization problems. 
i n  tax structures t o  finance any given level of expenditures are l ikely t o  
influence the impact of defense and space outlays. 
expectations may d i f f e r  fran one period t o  another. 
of resources also affects the timing and extent of the impact on prices, pro- 
duction, and economic growth. 
Variations 
Also, consuner and business 
Finally, the availabil i ty 
Lr 
Budgetary Implications 
Military and space spending daminates the Federal Budget. 
point of view of econGmic activity, these programs account fo r  over 85 per- 
cent of a3lFederalGovernment purchases of goods and services. 
terms (when the dollar figures are adjusted t o  eliminate changes resulting frm 
inflation) virtually a l l  of the increase i n  the absolute amount of Federal 
purchases during the past two decades has been accounted f o r  by defense 
and space programs. 
agencies are a t  about the sane level as i n  1940. 
Federal Government spending for civil ian purposes have been transfer payments 
and grants, which do not shuw up directly in  GI@. Hence, the rise in  the 
Federal share of GNP frm 6.2 percent i n  1940 t o  10.3 percent i n  1964 has been 
accounted for  entirely by defense/space expenditures. 
be seen that these security-related expenditures have served, intentionally 
or otherwise, as the means for the expansion of the position of the Federal 
Government aa et purchaser and consumer of g o d s  and services. 
Fram the 
In real 
In the aggregate, purchases of all other Federal Government 
The large increases i n  
On this basis, it can 
The rather unique composition of mili tary and space requirements 
affords useful insights into the nature of the resources required t o  meet these 
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needs and of the resultant geographical and industrial dis t r ibut ion of these 
resowces. 
to plant and equipment expenditures in the private ecancpny--receive 47 percent 
of the funds. 
such as casumer purchases of goads and services. Consumer spending on durable8 
(including residential  housing) accounts for only 21. percent of t o t a l  personal 
consumption expenditures plus housing. 
prodwed for IX)D and NASA are currently almost half as large 88 the t o t a l  
production of new plant and equipment for  the private sector of the econctny. 
As can be seen in  Table 2, cap i ta l  outlays--which roughly correspond 
This is in striking contrast t o  other sectors of the ecanany, 
Such hard g o d s  or capi ta l  i t a s  
Within the capi ta l  outlays segment, the concentration on research and 
developlnent (R&D)--$ percent of capital  outlays--is noteworthy. These R&D 
dlsbursemnts of the Department of Defense and RASA, in turn, Finance about 
three-fiftbs of' a l l  the R&D performed i n  the United States. 
the m a o r  element in the rising trend of R&D in the United States in recent 
years, far  surpassing in dollar  significance the increase i n  RdJ) funds 
supplied by all other sources, inclUaing private industry, colleges end 
universities, and other nonprofit institutions. 
Pley also represent 
Reflecting the tremendous input of science and technology, the can- . -.- 
position of the capit& goods acquired by defense and space programs has 
changed significantly and frequently in the period since World War 11. 
sham in Figure 1, ai rc raf t  baa gone through a cycle of decline and now expansim, 
a6 w e l l  m a shift in emphasis from strategic banbera t o  t ac t i ca l  f ighters and 
transports. With the advent of the ICBM, missile procurement rose sharply. 
W i t h  the campletion of much of the second generation of this type of weapon 
(8uch a.s Minuteman and Polaris), a decline has s e t  in. 
still in the research stage-have expanded greatly, the great bulk being 
As 
Space systems--although 
Table 2 
EWPOSlTlON OF DE FENS€/ SPACE EX PEN0 I TURES. FI SCAL VEAR 1964 
Procurement of Weapon Systems: 
Department of Defense 
Bill ions of 
Dollars Percent 
15.4 26.4 
Research and Development: 
Department of  Defense 7.0 
NASA a 
Subtotal 10.3 17.7 
Construction: 
Department of Defense 1.3 
NASA A 
Subtota 1 1.7 2*9 
f O l 8 1  t h p h l  &atlays ad! (47 0 )  
OperatIna Exoenses 
Department of Defense 
NASA 
Total Operating Expenses 
30. 5 
A 
31.0 53.0 
Grand Total 58.4 100.0 
Source: The Budget In Brief Fiscal Y e a r  1966. 
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accounted for by Project 40110 and other NASA programs. It should be 
recognized that the civil ian space exploration program, although it uses 
much of the same types of resources, results fram a different set of national 
requirements. An expansion in defense outlays resulting frun a Umited w a r  
might have a neutral  o r  even adverse effect  on lpAsA funding; a cutback i n  
m i l i t a r y  outlays resulting frm arms cantrol or disamament agreements 
might lead t o  errpanding NASA activit ies.  
The I n d u s t r i a l  Base 
The composition of the firms and industries supplying goods and 
services t o  the Department of Defense and NASA is detennlned i n  large measure 
by the changing nature of the requirements of these agencies. For example, 
during the period July l950June 1953, the time of. peak procurement of Army 
ordnance equipment f o r  the Korean Conflict, General Motors, a major producer 
of tanks and trucks, was the number one military contractor based on size 
of orders received. 
ccanpanies, such as Lockheed, Boeing, and North American, provide the bulk 
of the aircraft ,  missile, and space systems which now daminate DOD and M A  
requirements. 
It had fallen t o  19 by the f i s c a l  year 1964. Aerospace 
The Industries Involved 
Table 3 shows the current industrial  distribution of the firms holding 
the largest value of m i l i t a r y  and space prime contracts. 
tha t  only a relatively few hard goods producing industries account for  the 
bulk of these contracts: aircraft, electronics, motor vehicles, petroleum 
refining, chemicals, rubber, and construction, i n  that  order. A far greater 
variety of ccmpanies and industries, of course, participate at  the sub- 
It is apparent 
Table 3 
DlIPEWSE CONTRACT AWARDS BY INDUSTRY 
(in millions of dol lars )  
Dept. of 
SIC Code Defense NASA 
LL 
Industry 
Aircraft and Parts  372 
Electronics 481, 482 
361, 365 
366 
Equipment 371 
Petroleum Refining 291 
Chemicals 281,289 
Rubber 301 
Construction 15,16 
Education and Non- 
Prof i t  Insti tutions 822,892 
Ship and Boat B u i l d i n g  373 
Machinery 352,354 
355,356 
358 
381,383 
Motor Vehicle and 
Ins t r men t s 
Air Transportation 451,458 
Engines and Turbines 351 
Business Services 739 
Primary Metal 
Industries 331,333 
Toys, Amusement and 
Sporting Goods 394 
Deep Sea Transportation 441 
Combined Ut i l i ty  
Systems 493 
Paper and Allied 
Products 262 
Railroad EquiFent 374 
Miscellaneous 991 and 
Misc. 
$ 9192.1 
5065 . 1 
1101.5 
716 7 
556.8 
497 3 
406.0 
288.8 
284.9 
238.8 
206.8 
213.1 
97.2 
43.9 
68.4 
57.1 
26.7 
- 
- - 
31.4 
$1477 .O 
257.5 
85.6 - 
12.7 
34.8 
- 
102.2 - 
13.3 
10.7 - 
33:s 
2.7 
1.6 - 
1.3 
1.2 
1.2 
46.7 
FISCAL YEAR 1963 
Tots1 
$10,669.1 
5,322.6 
1,187.1 
716.7 
569.5 
497.3 
440.8 
391.0 
284.9 
252.1 
217 5 
213.1 
97.2 
77 -7 
71.1 
58.7 
26.7 
1.3 
1.2 
1.2 
78.1 
Cumulative 
Percent 
50.4 
75.5 
81.1 
84.5 
89.6 
91.6 
93.5 
94.8 
87.2 
96.0 
98.0 
9.5 
98.9 
99.2 
99.5 
99.6 
99.6 
99.6 
99.6 
97-0 
100.0 
TOTAL $19,O92.6 $2082.3 $21,174. g 
&- Companies are classified according t o  the i r  primary area of business. This 
w a y  not coincide with the categories i n  which they do the bulk of' the i r  defense/ 
space irorlr. 
Sources: Listings of SIC c d e s  were Mien frcu S.E.C.,  Directory of Listed C m -  
Panies, 1963, Dun and Bradstreet, Million Dollar Directory, and Aerospace Indus- . 
try Assn. reports. Data m Defense cmtrac-k weye obtained € r r m  J o i n t  Econrilic 
Ccnmittee, %c!;sround Xaterial '3n Econcaic Aqee- ts  d Xilitary Procuremeu-6 and 
~upg7-y--~%h; TOT X?SA contrae-crs  ~rrp ~IASA bquai  roc ureaen-t fiepcrt, ztscal .  
Y e a s  1953. 
contractor and supplier level. The funds fo r  materials and parts reach mafly 
other industries in the form of subcontracts. This subcontracting does much 
to  modi* the concentration. 
subcontract approximately half of all the contracts they receive; about 
40 percent of t h i s  amount going to  amall business firms. Data on HAsA's 
subcontracte for 1964 show that of the 1923 different subcontractors, 76 
percent w e r e  mall business fims; they received 2k percent of the subcontract 
dollars. 
M a j o r  Department of Defense prime contractors 
The extent of dependence on defense and space work varies wldely 
among industries. 
conswned by defense, 90 percent of aerospace, 60 percent of ship building 
and 35 percent of e lec t r ica l  equipment. 
than 5 percent for many important industries, including food, apparel, 
leather, lumber and wood, wholesale and r e t a i l  trade, services, finance, 
and construction. 
It is estimated that 9 percent of ordnance production is 
In contrast, the proportion is  less 
A relatively few large corporations receive the bulk of the defense 
contract wards. I n  f i s c a l  1964, the one hundred companies receiving the 
largest dollar volume of m i l i t a r y  prime contracts accounted for  73 percent 
of the Department of Defense's total .  The top 190 ccmpanies accounted f o r  
91percent of the IVational Aeronautics and Space Adminiskatlon's prlme 
contracts . 
It should be noted, by way of perspective, that concentration of 
econcmic act ivi ty  i s  a long-standing and pervasive attribute of the American 
econcapy. For exermple, the 139 largest manufacturing corporations accounted 
for  46.5 percent of the assets of all manufacturing corporations in 1931. 
Likewise, the eight largest firms in 1954 accounted for a third or more of 
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the total. shipments i n  108 of 164 manufacturing industries fo r  which census 
data were available. 
The award of defense contracts has been concentrated i n  a relatively 
few cmpanies for erne time. 
ranked by dollar vollane of contract awards accounted for  67 percent of the 
value of all military contracts and among these the top 25 ccanpanies had 
46 percent. In  their  study of the weapons acquisition process, Peck and 
Scherer concluded that "...the weapons business is apparently less  concen- 
trated than the most highly concentrated of American industries such as 
autamobiles and alminum. 
I n  World War I1 the 100 largest  contractors 
& It i s  still, however, campetition among the few. 
The extent of dependence on defense work varies wldely among major con- 
tractors. Of the 35 largest  such contractors in 1964, defense-space sales 
represented over 75 percent of the total ccanpany sales i n  the case of 9 of 
these firms, frcm 50 t o  74 percent i n  7 firms, and less  than half i n  the case 
of 19 of the 35. 
Specialized Resources 
Another aspect of the industrial  impact of defense and space programs 
is the very specialized nature of the resources used by the supplying can- 
panies. In contrast with the situation during World W a r  11, and even with 
that during the Korean conflict, a far greater share of the work currently 
is performed i n  highly specialized f a c i l i t i e s  which have been specifically 
b u i l t  fo r  the purpose, often at  the in i t ia t ive  of DOD or  mAsA which st i l l  
may retaln t i t l e  t o  the factories and the equipment i n  then. 
than one-half of the total. material needs of warfare consisted of special- 
purpose equipment. Most of th i s  was mterial that could be produced by con- 
In 1941, less 
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verting ordinasy peacetime fac i l i t i es .  Currently, the great bulb of the 
material needs of defense and space programs consists of specialized equip- 
ment which is produced in special f a c i l i t i e s  bu i l t  for  the purpose. 
Moreover, many of the cconpanies involved i n  the aerospace and 
electronics industries were s e t  up for, and so much of their  experience is 
limited to, the design and production of m i l i t a r y  weapcm systems and related 
aerospace vehicles. 
defense and space work, these ccanpanies have tremendous numbers of sc ien t i s t s  
and engineers, canpared t o  the more coamnercially-oriented industries. The 
typical cmpany or division of a company specializing i n  defense and apace 
work hires four or f ive times the number of scient is ts  and engineers than 
the most technically-oriented ccamnercial cmpany t o  support the sane volume 
of sales. For a typical cmpany producing aerospace systems, engineers and 
related technical personnel no longer constitute merely a single important 
b u t  limited department. 
factory or "blue collar" employment. 
have became primarily large aggregations of R&D resources. 
As a consequence of the technical requirements of 
They m a y  exceed i n  actual numbers the total. of 
In large measure, these companies 
Aircraft and missile campanies alone employ more sc ien t i s t s  and 
engineers on research and development work than the cambined t o t a l  of the 
chemical, drug, petroleum, motor vehicle, rubber, and machinery industries. 
It has been estimated that about 52 percent of all the sc ien t i s t s  and - 
engineers doing F W  work in American industry are engaged on projects funded 
ei ther  by DOD or NASA. 
Another striking relationship found between defense/space procurement 
trends and the American economy is  the close correspondence between "growth" 
industries and the industry groupings t ha t  comprise the maor  DOD and NASA 
-14- 
L3 
suppliers, notably aerospace and electronics. A study of the ear l ie r  
postwar period concluded that  fluctuations i n  these security-related 
purchases also were a major source of the shift in industrial  output patterns. 
14 
Changbg Manpower Requ3,zemf33*8 
As a result of the change i n  product m i x ,  there has also been a change 
in the occupational distribution of defense/space employment i n  private 
idustry. 
professional and technical occupations and a below average proportion at 
the lower levels of skills. 
groups, the ones most involved i n  the defense and space programs. 
one out of every four i n  the country were on work connected with these 
The change is  characterized by a high proportion of workers i n  
Scientists and engineers are, of all occupational 
About 
programs in 1963. 
In 1958, production workers represented 64 percent of the work force 
i n  the f ive major defense-related industries as cmpared t o  75 percent in 
manufacturing as a whole. 
jobs had fa l len to  57 percent in the defense industries, whereas in t o t a l  
manufacturm it had declined only 1 percent t o  74 percent. 
time, the proportion of defense workers in  professional and technical ' 
occupations w a s  two-thirds higher than the corresponding figure f o r  workers 
in all manufacturing. 
27 percent of the employees i n  defense plants  were i n  semi-skilled or  Ur 
skilled jobs, while 63 percent of t h e  workers i n  c ivi l ian plants were i n  
these occupational categories. 
By 1963, the proportion of workers i n  production 
A t  the same 
A t  the other end of the occupational ladder, only 
The defense and space programs, however, acted as more than sources 
of demand for scientists,  engineers, and other technical employees. Both 
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direct ly  and indirectly, they served t o  increase the supply of such personnel. 
The direct  means included university fellowships, aid t o  research funding, 
and training programs. 
scient is ts  and engineers was  in creating a favorable labor market f o r  them, 
via increasing pay rates and employment opportunities, 
I 
The more indirect influence on the supply of 
I n  addition, there ha9 been a significant movement f r a  mili tary I 
I 
employment, both those with government agencies and t'nose w i t h  defense 
contractors, t o  the private economy. Numerous veterans of the Armed Forces 
are now using skills, such as those i n  the field of electronics, which were 
acquired i n  the military service (over 16 percent of enlisted personnel 
separations frm the Armed Services during the period 1957-63 were  trained 
1 
1 
i n  electronic skills, either as operators of equipment or as ma3ntenance 
technicians). 
c ivi l ian work occurred as the result  of the ma-Soar  cancellation; two- 
thirds of' the laid-off employees found jobs i n  nondefense fields.  
An example of the movement of defense industry personnel t o  
/5 
Regional Impacts 
The concentration of military and space production in certain 
industries and companies has been accompanied by a rather high degree of 
geographic concentration. 
t o  specialize in sugplying different types of mili tary equipment is shown 
i n  Table 4. 
of the tanks and related automotive equipment ordered by the DOD i n  1964; 
the Pacific Coast s ta tes  supplied 51 percent of missile and space systems, 
and the Middle Atlantic states 35 percent of' electronics and ccxnmunication 
equipment , 
The tendency f o r  individual regions of the country 
Firms i n  the E a s t  North Central states supplied over 73 percent 
i 
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Table 4 
ALLOCATION OF DEFENSE CONTRACTS BY CATEGORY AND REGION 
Fiscal  Year 1964 
Proqram and Area M i  1 1  ions Percent 
A I RCRAFT 
New England 
Middle A t l a n t i c  
East North Central 
West North Central 
South A t l a n t i c  
South Centra 1 
Mountain 
Pac i f i c  
Alaska and Hawaii 
MISSILE AND SPACE SYSTEM 
New England 
Middle A t l a n t i c  
East North Central 
West North Central 
South A t l a n t i c  
South Central 
Mountain 
Pac i f i c  
Alaska and Hawaii 
SHIPS 
New England 
Middle A t l a n t i c  
East North Central 
West North Central 
South A t l a n t i c  
South Central 
Mountain 
Pac I f i c 
Alaska and Hawaii 
TANK-AUTOMOTI VE 
New England 
Middle A t l a n t i c  
East North Central 
West North Central 
South A t l a n t i c  
South Central 
Mountain 
Pac i f i c  
Alaska and Hawaii 
$6,167 
774 
841 
765 
1,369 
515 
736 
32 
1 s  132 
3 
$5 s 807 
46% 
557 
205 
182 
593 
186 
650 
28966 * 
$1,529 
275 
320 
94 
2 
486 
82 
1 
269 * 
$ 779 
4 
36 
573 
9 
55 
29 
1 
72 * 
100.0% 
12.5 
13.6 
12.4 
22.2 
8.4 
11.9 
0.5 
18.4 
0.1 
100.0% 
8.1 
9.6 
3.5 
3.1 
10.2 
3.2 
11.2 
51.1 * 
100.0% 
18.0 
20.9 
6.2 
0.1 
31.8 
5.3 
0.1 
17.6 * 
100.0% 
0.4 
4.7 
73.5 
1.2 
7.0 
3.8 
0.2 
9.2 * 
-17- 
Table 4 (continued) 
ALLOCATION OF DEFENSE CONTRACTS BY CATEGORY AND REGION 
Fiscal Year 1964 
Prowam and Area 
WEAPONS 
New England 
Middle A t l a n t i c  
East North Central 
West North Central 
South A t l a n t i c  
South Central 
Mountain 
Pac i f i c  
Alaska and Hawaii 
AMMUN I T I  ON 
New England 
Middle A t l an t i c  
East North Central 
West North Central 
South A t l a n t i c  
South Central 
Mounta i n 
Pac i f i c  
Alaska and Hawaii 
ELECTRONICS AND 
COMMUNI CAT1 OM EQU I PMENT 
New England 
Middle A t lan t ic .  
East North Central 
West North Central 
South A t l a n t i c  
South Central 
Mounta i n 
Pac i f i c  
Alaska and Hawaii 
$ 213 
44 
71 
34 
11 
IO 
9 
1 
33 
0 
$ 672 
67 
86 
141 
1 I4 
46 
104 
7 
107 
0 
* = Less than $5OO,OOO 
Jhk = Less than one-twentieth of one percent. 
Per cent 
lOO.O% 
20.7 
33.3 
16.0 
5.1 
4.9 
4.4 
0.3 
15.3 
0.0 
lOO.o% 
9.9 
12.8 
21.0 
17.0 
6.9 
15.5 
1 .o 
15.9 
0.0 
l O O . 0 " ~  
9.5 
35.4 
10.5 
3.8 
12.8 
4.6 
3.1 
19.3 
1 .o 
Source: U. S. Department of  Defense. 
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Thus certain states and communities, because of their relatively high 
degree of dependence on specific categories of defense work, are especially 
affected by shifts in size  and types of DOD and NASA prograus. 
I n  fiscal year 1964, the ten states receiving the largest dol lar  
volume of p m e  contracts accounted for 68 percent of tots~. Department of 
Defense and EASA prime contracts. 
and the top rj etates  received 93 percent of the to ta l .  
The top 15 s ta tes  received 80 percent 
Subcmtract iq  af‘fects a significant geographic redistribution of the 
contract dollass.  Although Department of Defense sribcontract distributian 
is not available, a look at m ‘ s  subcontracts gives an indication of the 
effects. A sample of first-tier NASA subcontracts ~hars that 68 percent 
w e r e  eararded t o  campanies in states other than those i n  which the prime con- 
tractors were located; many of these states do not participate i n  NASA 
activities at the prime contract level  at  all. 
15 percent w a s  further redistributed t o  second tier-s&contracfs. 
56 percent was awarded t o  ccnnpanies i n  other states. 
Of the f irst  t i e r  slibcantracte, 
Of these, 
D o l l a r  procurement by state fluctuates fram year t0 year. An example 
of the change fran one year t o  the ‘next can be IUustrated in  the case 
of Missouri whose m i l i t a r y  contract dollars increased 53 percent fran fiscal 
year 1963 to  1964, and moved the state fran the tenth highest state t o  the 
third. 
percent decrease in do- volme. 
A t  the same time Ohio f e l l  back t o  eighth f’mn third, w i t h  a 28 
Three key factors underlie the geographic shift and concentration 
or dispersion of defense procurement: the product mix or the kind of 
product being purchased, the upward or damward trend of a few large 
individual projects, and the kind of industries located within the boundaries 
of each state and their ab i l i ty  to canpete for the m i l i t a r y  business available, 
- 1g- 
However, in scme states, relatively large amounts of defenselspace 
work represent comparatively small portions of t o t a l  employment and pay- 
rolls because of the s ta te 's  broad industrial  base. 
the impact of defense/space programs. Certain states and cunmunitles, 
because of t he i r  relatively high degree of dependence on defense and space 
work, are especially affected by shifts in the types of these prow=. One 
indication of the magnitude of t h i s  dependence is the portion of the state's 
personal income derived fran direct military payrolls and fran wages and 
salaries of defense workers in private Industry. As shown in Figure 2, six 
states depend on defense and space work for at least 10 percent of persona3 
income--Virginia, Utah, Washbgbn, California, Alaska, and Hawaii. For all 
other states, the  proportion is less than 10 percent. 
This factor cushions 
Within various  state^, the concentration I s  far greater; important 
examples are such metzopolitan areas as Washington, DmC., Boston, tlichita, 
Huntsville, Cape Kennedy, Los Angeles and Seattle. 
An indication of t h i s  concentration is shown in an estimate of the 
defense impact on the Los Angeles - Long Beach area in 1960, which is the 
largest  defense/space cmplex. Direct employment of prime defense and space 
cantractors amounted t o  7.7 percent of t o t a l  employment. When emplqment 
of subcontractors and supplierswss added, an additional 7.9 percent of the 
labor force was estimated t o  be involved. Tbe d i rec t  and indirect  effects  
accounted fo r  over 15 percent of t o t a l  employment. 
As a resul t  of the incane and employment generated direct ly  and 
indirectly via defense expenditure in a region, consumer and business 
incomes r ise .  
services, housing and other consumer and industr ia l  i t e m s .  
In turn, part  of t h i s  is spent i n  the regian on r e t a i l  goods, 
%is creates 
i' 
": 
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additional income and employment. This emplayment may be termed "induced 
employment." By adding induced employment to di rec t  and indirect employ- 
ment, the t o t a l  impact swells the effect  of defense expenditure an employ- 
m e n t  t o  43.5 percent of total employment in Los Angeles. Est imates  made 
i n  a sirnilas way f o r  the Seattle--ana, Washington area show a similar 
relati<mship--k2 percent of t o t a l  employment could be related t o  defense 
and space expenditures. 
&i 
!the tendency of defense and space programs t o  cluster in a relatively 
few areas, and i n  a pattern different f ran that of American industry generally, 
i s  of fdrly recent origin. In World War 11 the distribution of defense 
contracts more or less fol lwed the then prevailing pattern of manufacturing 
activity. 
Ohio, and Indiana-ranked high in prime contract &So Korea marked the 
be- of the change. 
i n  relative position. 
appeared i n  place of Indiana, as aerospace and elec-tranics ac t iv i t ies  grew 
in terms of m i l i t a r y  importance. 
!Ehe major industrial states--Michigan, New York, Pennsylvania, 
The older manufacturhg states began t o  decline 
California displaced New York as number one and 'pexas 
As long as autcmotive and conventional ordnance products were a 
substantial pa r t  of defense procurement, the capabili t ies of established 
manufacturing firms were drawn upon. With the increasing importance of 
a i rcraf t ,  missiles, electronics, and space systems, newer firms became 
increasingly important and they tended t o  locate i n  the newer industrial  
s ta tes  of California, Texas, Washington, or  in rejuvenated New Ebgland states. 
The dalnance of California is e m  more striking, a t  the present time and 
Washington State, another center of aerospace activity, also appears high 
on the list of defense/space industrial activity.  
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It may be of interest  t o  note that the state-by-state distribution 
of NASA prfme contracts a t  the present time bears a close relationehip to 
the geogrqhic pattern of missile work in 1958 prior to the expansian of 
c ivi l ian space program, C l e a ~ l y ,  the regional and also the industrial 
distribution of HASA contracts W i t h  private industry is baeed on the 
industrial structure developed to  meet the needs of the defense program, 
/7 
The advanced and unique aerospace electronics and propulsion technology 
developed for military sircraf't apd missile programs are used i n  very 
substantial mounts f o r  civil ian space explorations. In large memure, the 
mor space systems are technical outgrowths of earlier mil i tary develop- 
ments in R&D. 
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Some Long-Term Effects 
The impacts of defense and space expenditures on the econmymanifest 
The incomes of government and pritntte industry themselves in v&rious ways. 
employees working on these programs show up direct ly  i n  persond incane, 
and also are reflected in the Gross National Product. 
outlays by government contractors also are reported in  GNP. 
as the recipients of defense-related incane respend the proceeds for  various 
types of consumer and investment items, further effects are f e l t  of an induced 
nature (so-called multiplier and accelerator effects). 
effect  of government purchases frm private industry has been estimated i n  
the neighborhood of 1.3. 
a bil l ion dollars of such public outlay would generate additianal F'ederal 
tax revenues of about 488 million dollars, state and local revenues of 30 
million dollars, and reduee unemployment insurance costs by 160 million 
dollars. 
would appear t o  be rather less  than the gross o r  clearly visible expenditureB. 
There i s  yet another aspect of the economic impact of defense/space 
The inves-hnent 
In  addition, 
The mul t ip l i e r  
O f  sme in te res t  also is  the further estimate that 
LE 
Hence, the net budgetary costs of defense and space programs 
programs which may be more illusive, more controversial, and possibly in the 
longrun of greater significance. 
transfer of defense and space technology t o  other areas of the economy. 
There i s  no simple method of measuring what the dol lar  impacts of national 
security spending on research and development have been or w i l l  be f o r  the 
econcsny. 
That is the "spillover," "fall-out" o r  
Frau the point of view of investanent in the private seclmr, four main 
& 
effects have been identified: 
(1) The mergence of the new technologies, such as electronics, is 
stimulating investment i n  new industries. 
(2) These technologies are enabling existing industries t o  develop 
a new range of equipment, instruments, and naterials which are replacing, 
improving or  extending old types of production. Canputin@; machines, 
control devices, and synthetic chemicals are examplee Of'priX&e inW6-t 
being so induced t o  create new o r  m o d i f y  old factories and production 
equipment. 
(3)  The tools and materials for thcmhg frm the new technologies 
make possible econamies of production in other induskries, call ing for th  
new investment t o  finance cost-saving innovations and increased output. 
Examples which have been offered include computers and recordkeeping 
equipment in the Df-fice and autaanatic controls f o r  factories and railroads. 
(4) Induced investanent resu l t s  from changes i n  the location of 
industry m a d e  possible by the new technologies. 
Attempts t o  date to  quantify these induced effects  of clefenselspace 
technology have yielded extremely limited results.  One detailed survey 
resulted i n  an impressive catalogue of the various types of technology which 
have had effects on the civil ian econcany (see Table 5 ) .  
prehensive quantification was available. 
However, no can- 
& 
A more limited survey of large aerospace companies reported that, 
other than the few finns selling equipment t o  the airl ines,  the large 
defense suppliers have obtained 1 or 2 percent of the i r  sales, or even less 
over the years, frcm products based on their  defense/space work which have 
been sold i n  commercialmarkets. The l i s t  of abandoned canerc ia3  ventures 
is a long and growing one, ranging f r o m  stainless s t e e l  caskets t o  powered 
wheelbarrows t o  garbage reduction machinery. Many surviving effor ts  
continue at marginal. levels--either actually losing money, barely breaking 
even, or &awing prof i t  results considerably below mili tary levels. 
/11 
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A variety of reasons has been offered for  the inabi l i ty  of the large, 
specialized defense/space cmpanies t o  u t i l i ze  the i r  resources i n  caarrmercial 
endeavors, including the i r  lack of marketing capability a,nd their inabi l i ty  
t o  produce large nlrmbers of items at low unit prices. mese weaknesses aze 
not necessarily handicags in defense and s ~ a c e  work, where other capabili t ies 
are more important. For example, the lack of ccamnercial marketing capability 
of these firms results from their preoccupation with meeting the rigorous 
technical requirements of the governmental custaners. Their inabi l i ty  t o  
produce large volumes at low cost also re f lec ts  their unique capability to 
design mall numbers of large-scale systems of' great technical cmplexity. 
Nevertheless, additional undertakings are continued t o  be reported, 
particularly attempts t o  transfer advanced technology t o  governmental and 
industr ia l  areas, rather than t o  consumer markets which require so much of 
the capabili t ies which defense/space contracts find i n  short supply. More 
recent attempts have included an autoanatic parcel sorting system for  a r d l w a y  
terminal, converting jet airplane engines t o  pumping gas and generating 
e lec t r ic i ty  for  public u t i l i t i es ,  and computerized systems t o  maintain 
inventory records f o r  r e t a i l  firms. 
- Typical Ccarmercial 
Capabilitiee Utilized Froducts and Services 
Manufacturing ( especially metal Prefabricated hanes, aluminum boats, 
fabrication w a l l  p&LtleltT 
Production methods, processes, Sealants, welding equipment, gauges, 
and equipment t e s t  equipment, adhesives 
Technology Architect ural/engineering design services, 
data processing equipment, autmated 
distribution systems, cargo loadhg 
equipment and systems 
Product adaptation (application 
of m i l i t a r y  end-products t o  
ccmnuercid use) 
Computers, gas turbine engines, honey- 
comb structural  materials, electronic 
stethoscopes, portable oxygen genera- 
to rs  
-2%- i 
The National Aeronautics and Space Administration, especially through 
i ts  technology uti l ization program, has been attempting t o  accelerate the 
f l o w  of space technology t o  business firms tha t  can apply it t o  cununercial 
goods and services. 
cooperating i n  order t o  serve as a transmission b e l t  between governmental and 
industrial defense laboratories and ccxnmercial industry. 
A number of universities and research ins t i tu tes  are 
/12 
Econcnnic Constraints on Defense/Space Spending 
Frau time to time the question has been raised as t o  haw much national 
security spending the economy can afford; the canpanion concern i s  that 
short-run considerations may impair the long-term capability of the economy 
t o  support a large and sometimes expanding array of national security programs. 
mere is  no simple or  generally agreed on method t o  measure or deter- 
mine the "burden" of defense and space programs on the economy, much less 
what, if any, econmic ceiling exists on such programs. 
Using the GNP caparison, the portion of our national resources devoted 
t o  armaments has tended t o  diminish rather than increase i n  recent years, 
frcan 10.5 percent i n  1957 t o  8.4 percent in 1964. 
period, considerable unutilized or underutilized capacity existed in the 
econc%oy, far more than was generally desired. Price inflation has not 
been particularly troublesame i n  recent years; the wholesale price index 
has fluctuated within the narrow range of 99.0 t o  100.7 from 1957 t o  
1964. (Base of 1957-59 = 100). 
With reference t o  the concern over budgetary deficits ,  it should be 
During m u c h  of that  
recalled that the major increases i n  Federal expenditures in recent 
have occurred i n  the dmestic civil ian area, particularly i n  the education, 
welfare, and health programs. The balance-of-payments problem continues. 
years 
-29- 
However, the impact of national security programs here is not in  terms of its 
to ta l ,  but of t i e  allocation between dmestic and overseas outlays. I n  
th i s  latter connection, I W A  programs have l i t t l e  impact on the balance of 
payments and the DOD has taken numerous steps t o  reduce its adverse influence 
on U.S. international accounts. 
The r ea l  cost t o  society of allocating productive resources t o  defense 
and space programs may be said t o  be that these resources axe unavailable 
f o r  other purposes. Yet, such resources ~ca$ not be entirely diverted fram 
other uses i n  practice. 
remained unemployed but fo r  the expansion of defense or space activit ies.  
Same or all of the resources so used m i g h t  have 
On the other hand, if there is any such sacrifice in a given time period, 
and if the loss is i n  investment, additional sacrifices will accrue in 
subsequent time periods as society foregoes the returns on the absent 
investment. 
Even where resources utilized by defense and space programs are diverted 
frm other sectors, the value of the resultant output does not necessarily 
measure the value of the output diverted frm the civi l ian sectors. For 
example, when resources s h i f t  from cmparatively low-valued products such 
as agriculture t o  high-valued products such as space exploration systems, 
the increment of' GBP so absorbs exceeds in value the output yielded by the 
private sector. Such structural  shifts axe a characteristic of the  develop- 
ment of the American economy and a manifestation of its relat ively rapid 
I ,  - 
/Ij 
growth pattern . 
There still  may be an important opportunity cost  involved in sane of 
the highly specialized resource6 required by DOD and NASA. 
cme m a y  be tha t  of R&D where over haJf' of all the work performed in private 
The most striking 
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industry is financed by these two agencies. A corollary of this is that a 
major i ty of the scient is ts  and engineers i n  American industry are devoting 
their effor ts  t o  defense and space work. 
amid public poverty may well ref lect  as to the allocation of me of our most 
v i t a l  resources, science and technology. 
Those who decry private af'fluence 
Overall, available analyses of the "bueden" of defense/space expenditures 
have generally concluded that, if necessary f o r  military or pol i t ica l  
r e a m s ,  the American econany could handle, with a minimum of dislocation or  
hardship, a far higher level of such spending than haa been experienced in 
recent yeaxs. 
groups as the Committee fo r  Econcsnic Development, the National Planning 
Association, a panel of the United States Arms Control and Dissnnaanent 
Agency, and a groug of outstanding university and research econanists appear- 
ing before the Joint  E c o n d c  Camnittee of the Congress. 
analyses also concluded that the  long-term growth and prosperity of the 
United States do not require even the current level  of national security 
Such studies o r  statements have been made by such diverse 
However, mafly such 
/14 
spending. 
Hence, economic constraints do not appear t o  be an important l i m i t a t i c m  
on the level of defense or space spending-directly. Iddirectly, and 
essentially through the Federal bu3getary process, financial  constraints have 
and are likely t o  continue to  restrict the portion of the Nation's resources 
devoted to these purposes. This, of course, re f lec ts  the fact that govern- 
mental appropriations for these items are not made i n  isolation, but result 
from the interplay of many conflicting requirements and M s ,  including 
those of numerous other Federalprogrgnns and of taxpayers who wish  t o  reduce 
the portion of their  incanes taken by the Federal Govement. 
-31- 
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The Nation's past  experience t e s t i f i e s  t o  the ability of the econcaqp 
t o  adjust successfully to major reductions in national security spending. 
Demobilization after World War II w a s  extremely rapid, and no Sizable 
unemployment problem developed. Between June, 1945 and June, 1946, over 
9 million men were  released fran the ann& forces, about three tillH?8 
the present t o ta l  of m i l i t a r y  personnel. 
defense purchsses of g o d s  and services were reduced by 75 percent. 
reduction was  equivalent t o  more than 25 percent of the 
three times the present proportion of G l P  that is represented by defense/ 
space spending. 
Between 1945 and 1946, national 
p l i 6  
in 1945, about 
The end of the Korean conflict involved a much smaller reduction in  
defense spending, which in turn started fran a much lower peak than at the 
end of World War II. Tsx reductions helped t o  maintain aggregate consumer 
. incane and personal consumption spending. The level  off i n  the t o t a l  of 
defense and space spending In 1963-64 was accanpanied by a decline in the 
national unemployment rate, clearly indicating the capability of the American 
econamy to &Just rapidly at least t o  moderate changes in defense or space 
expenditures. 
Numerous studies of the  econmic impact of 8101s control and dis- 
armament have cancluded that the United States is fully capable of malting 
the necessary econanic adjustment t o  fundamental reductions in the level of 
national security expenditures; the Urnitations are considered t o  be mainly 
i n  the pol l t ica l  sphere-the willingness of the Nation t o  take measures of 
sufficient magnitude and prcmptnees t o  u t i l i z e  the resources that  would 
be released in such eventuality. 
/15 
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